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OPERATION AND MAINTENLNCE MANULL

FLOOD PROTECTIVE “.ORKS
NASHUA, NEW HAMPSHIRE

FOREWORD

The successful functioning ~f a flood protection system is not
assured by construction of an adequate system of dikes, walls and
punping plents. If the systom is to perform its function it must be
coarefully maintained during periods of normal river stoges and properly
oporabed during fleond periods,

The nced for proper maintonance cannot be too highly stresscd in
view of the faet thot large damages may he incurred through failure of
a criticnl element in flocd time, caused by deterioration or damage that
would have been eliminabed by proper maintenancc.

Necessary maintenance and proper operation ruquirs that responsible
local persons have o thorough understending of the functions of the various
units of the svstem and the best methods of waintaining the system and
operating it during flood emergencies. It is the purposc of this manual
to provide complete information so thot =1l partics may kvow thelr re-
sponsiblitics in maintaining snd operating the flood protcction systom in
accordance with the regulations prescribed by the Scceretary of War so as
to obtrin meximum benefits. Maintenance and operation shall be provided
in strict accordance with the regulaticns prescribed by the Secretary of
Vigr as emplified by this manual.
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GENERAL

1-0l. Introduction. - The Nashua Dike protects an area of 70 acres
in the City of Nashuwa, New Hampshire, which is occupied by industrial
establishments and residences., The area was flooded to depths ranging
from 10 to 17 feet in 1936 and 5 to 8 feet in 1938, The elevation of the
top of the dikes (El, 122.0 m.s.l.) was selected to protect the area
against the 1936 flood modified by the Franklin Falls and Blackwater
Reservoirs.

1«02+ Authorization. ~ The project for local flood protection at
Nashua, New Hampshire, was authorized by the Flood Control Acts approved
22 June 1936 and 28 June 1938.

1-03s Location. - The Nashua Locel Protection Project is located on
the right banks of the Nashua and Merrimack Rivers at their confluence in
the City of Nashua, New Hempshire, 55 miles above the mouth of the Merrimack
River.

1~04, Dates of Construction. -~ The work was constructed between
1 July 1946 and 16 November 1948,

1-05. Location Meps. - The location of the project is shown on Plate
VI of Appendix D",




SECTION II

LOCAL COOPERATION REQUIRENENTS

2-01, Flood Control Acts. - The Flood Control Act approved June 22,
1936 (Public No. 738, 74th Congress) provides, "That hereafter, no money
appropriated under esuthority of this Act shall be expended on the con-
struction of eny project until States, politicel subdivisions thereof,
or other responsible local agency heve given assurences satisfactory to
the Secretary of War that they will:

"(a) Provide without cost to the United States all lands,
easements and rights-of-way necessary for the construction of the project;

(b) Hold and save the United States free from demages due to
the construction works, and

(¢) Haintain and operate all the works after completion in
accordance with regulations prescribed by the Secretary of Wer'.

The Flood Control Act epproved June 28, 1938 (Public Law Nos
761, 75th Congress ) which provided authorization for the flood protection
work at Nashua, Wew Hampshire stated thet the above provisions (a), (b)
and (c) would still apply.

2~02, Assurances. - Assurances were furnished the Secretary of War
by the City of Nashua on June 16, 1944 and on iarch 27, 1946,

A copy of these assurances is given in Appendix "BY of this
manualse



SECTION III

GENERAL REGULATIONS

3=01., Purpose of the Manual, ~ The purpose of this manual is to
present detailed information to supplement the "Flood Control Regulations =
Meintenance snd Operation of Flood Control Works" as approved by the
Acting Secretary of War on 9 August 1944, and published in the Federal
Register on 17 August 1944. A copy of the Regulations is included in
this volume as Appendix MA",

3~02+ General Rules and Regulations. - The general rules of the
regulations prescribed by the Secretary of War to govern the maintenance
and operation of flood control works are given in quotation marks in the
following paragraphs and sre defined further by remarks under each quotation.
Attention is invited to the fact thet where reference is mede to the Dis-
trict Engincer in the published Regulations, the Division Engineer should
be substitutcd therefor,

"(1) The structures snd facilities constructed by the
United States for local flood protection shell be continuously maintained
in such a manner snd opsrated at such times end for such periods as may
be necessnry to obtain the meximum bunefits.”

{a) The city authorities shell make adequecte provisions
for funds, persomnel, equipment, and materisls for the proper maintenance
and operation of the flood protcction works.

"(2) The State, political subdivision thereof, or other
responsible local agency, which furnished assursance that it will main-
tain and operate flood control works in accordance with regulations
prescribed by the Secretary of War, as required by lew, shall eppoint a
permanent committse consisting of or headed by an official hereinafter
called the "Superintendent" who shall be responsible for the development
and maintenance of, and direcctly in charge of, an organization responsible
for the efficient operation and maintenance of all structures and faci-
lities during flood periods and for continuous inspection and maintcnance

of the project works during periods of low watcr, all without cost to
the United States."

' ) () The members of the committee should preferably
be exper%gncod in work of a nature similar to the flood protection works,
The committee must be given sufficient authority to carry out its dutics.

"(3) A rescrve supply of matcrials needed during a flood
emergency shall be kept on hand at all timose '



'(a) Adequate stocks of materials such as sandbags,
canvas or sisal~craft paper, picks, shovels, block and tackle, crow bars,
etecs, shall be obtained and stored, Sources of additional supplies of
material, tools and equipment should be established in order that these
articles may be obtained quickly in case of an emergencye.

%(}) No encroachment or trespass which will adversely
affect the efficient operation or meintenance of the project works shall
be permitted upon the rights-of-way for the protective facilitiess"

(a) The grazing of cattle, disposal of rubbish,
erection of fences or barriers, wearing of foot paths or any form of
trespassing on the project shall be prohibited.

"(5) No improvement shall be passed over, under, or through
the walls, levees, improved channels or flood ways, nor shall any ex-
cavation or construction be permitted within the limits of the project
right-of-way, nor shall any change be made in any feature of the works
without prior determination by the District Engineer of the War Departiment
or his authorized representative that such improvement, excavation, or
alteration will not adversely affect the functioning of the proteotive
facilities. Such improvements or alterations as may be found %o be
desirable and permissible under the determination shall be constructed
in accordance with standard engineering practice. Advice regarding the
effect of proposed improvements or alterations on the functioning of the
project and information concerning methods of construction acceptable
under standard engineering practice shall be obtained from the Distriet
Engineer, or, if otherwise obtained, shall be submitted for his approvals
Drawings or prints showing such improvements or alterations as finally
constructed shall be furnished the District Engineer after completion
of the work,"

{(a) Any contemplated improvements or alterations
as outlined above shall be submitted to the Division Engineer, New England
Division, Corps of Engineers, Army Base, Boston 10, Mass., and the approval
of the Division Engineer obtained prior to the town authorizing the worke
All requests for approval shall be in writing and complete drawings in
duplicate, one set of which shall be in reproducible form, must be sub~
mitted along with a full description of the work intended. The City
will be held responsible for obtaining prior approval from the Corps
of Engineers of any improvements or alterations proposed by themselves,
private parties or any public utilities. The City shall furnish the
Division Engineer as-built drawings of the completed work in duplicates.

"(6) It shall be the duty of the superintendent to submit

a semi~annual report to the Distriect Engineer covering inspection, main-
tenance, and operation of the protective works."

-l -



() Instructions on submitting reports are given
in Paragrani 3-05,

"(7) The District Engineer or his authorized representatives
shall have access at all times to all portions of the protective works."

(a) The Division Engineer or his representatives will
make periodic inspections of the protective works.

‘ "(8) Maintensnce measures or repairs which the District
Engineer deems necessary shall be promptly taken or made."

"(9) Avpropriate measures shall be taken by local authori-
ties to insure that the activities of all local organizations operating
public or private facilitioes conrocected with the protective works are
coordinated with those of the superintendent's organization during flood
periods."

(2) The City should formulate plens and negotiate
agreements with local organizations operating facilities connected with
the protection works to insure that their cctivities will be properly
coordinated with the suverintendent's organization during flood periods,

"(10) The War Department will furnish local interests
with an Operation and Maintenance Manual for each completed project, or
separate useful part thereof, to assist them in carrying out their
obligations under these regulations."

» (=) The City authorities are encournged to call on
the Us S. Divislon Engincer Office for additional adviee and instructions
to aid in maintaining and operating the flond protection facilities.

3-03es Mointenancée = The dike and pumping station shall be maintained
in excellent conditione Insocetinns of the facilities shall be made at
intervals not exceeding 90 days, immedistely following floods, and im-
mediately prior to flord seasonss Inspection of the dike shall be made
on foot, and all features should be oxamined. The pumping station shall
be test operated periodically. Repair work and upkeep shnll be performed
promptlys Details of maintenance for the major features are discussed in
following sections of the manunl,

3-0he Operatione - The flood protection works shall be operated in
perinds of flaod stage in accordance with the provisions of this manual,
It is essential that at least one person be familiar with all features
of the work and the steps required in the operation of the system, and
with sources of personnel, materials, tools, and transportation for
patrolling and emergency work in case of flond, Arrangements shall be



with the United States Woather Bureau, Concord, New Hampshire (telephone
Concord 34,70), to keep the City informed on flood predictions. The
Weather Bureau Office at Conenrd is the officinl agency for enllecting
precipitation and runoff data and the preparation of flood forecasts and
is responsible for issuance of flood warnings based on telephoned reports
of precipitation and runoff received every six hours from selected prints
in the Merrimack River Basine From these data Merrimack River stage
foreoasts for eritical locations betwoen Fronklin, Ne He and Lowell,
Masss., are prepareds

3-05, Reportss = The regulations prescribed by the Scerotary of War
presoribe the submission of reports tn the Divisinn Engineer covering
inspection, maintenance, and operatins Semi~cnnual reperts shall be
submittod in triplicate each Februnry and August. The reports will be
submitted in letter form and should include copies of the inspection
forms covering the inspections made during the periods Samples of these
reports are given in Appendix "C" for the use of the superintendent in

printing additional copies. The reports shall include the following
information:

8« Description of maintenance worke

be Number and classification of men working on malintenance,
regularly and intermittently.

co Description of work performed by contract for the repair
or improveument of the systems

ds Use or operation of the system during the periode

e, Suggestions.



SECTION IV
DIKES

Li~01, Descriptions, = The protective structures, shown on Plates
VII and VI1I, Appendix "D" consist of approximately 3100 linear feet
of dike and anproximately 230 feet of concrete wall, The dike is con-
structed of rolled fill earth with a seeded topsoil covering. Where the
river velocities are high, hand placed riprap is provided on the river-
side slope of the dike in place of topsoils Detalls of the dike cross
section are shown on Plate IX, Appendix "DM,

L~02, Maintensnce. - as The regulations prescribed by the Secretary
of War under Paragranh 208,10 (b) (1) give rules for the maintenance of
levees. These rules apply to earth dikes, and are quoted here to avoid
cross references to the regulationse Following this, a few of the points
that apply particularly to the ¢ity of Nashua are disoussed.

"leyees = (1) Maintenance., The Superintendent shall provide
at all times such maintenance as may be required to insure serviceability
of the structures in time of floods Measures shall be taken to promote
the growth of seod, exterminate burrowing animals, and to provide for
routine mowing of the grass and weeds, removal of wild growth and drif%
deposits, and repair of damages caused by erosiomn or other forces. Where
practicable, measures shall be taken to retaru pank erosion by planting
of willows or other suitable growth on areas riverward of the levees.s
Periodic inspections shall be made by the Superintendent to insure that
the above maintenance measures ars being effectively carried out and,
further, to be certain that:

"(1) Yo unusual settlement, sloughing or material
loss of grade or levee cross section has taken place;

"(11) Mo caving has occurred on either the land side
or the river side of the levoe which might affeet the &tability
of the levee section;

"(iii) No seepage, saturated areas, or sand boils are
occurrings

"(iv) Toe drainage systems and pressure relief wells
are in good working condition, and that such facilities are not
becoming clogged;

"(v) Drains through the levees and gates on said drains
are in good working condition;



"(¥i) No revetment work or riprap has been displaced,
washed out or removed;

"(vii) No action is being taken, . such as burning grass
and weeds during inappropriate seasons, which will retard or destroy
the growth of sod;

"(viii) Access roads to and on the levee are being
properly maintained;

"(ix) Cattle guards and gates are in good condition;

"(x) Crown of levee is shaved so as to drain readily,
and roadway thereon, if any, is well shaped and melntained;

"(x1) There is no unauthorized grazing or vehicular
traffic on the levees;

"(xi1) Encroachments are not being made on the levee
right-of-way which might cndenger the structure or hinder its proper
and efficient functioning during times of emergencye.

"Such inspections shall be made immediately prior to the be-
ginning of the flood season; immediately following each major high water
period, and otherwise at intervals not oxceeding 90 days; and such inter-
mediate times as may be necessary to insure the best possible carc of
the levee, Immediate steps will be taken to corrcet dangerous conditions
disclosed by such inspections. Regular maintenance repair measures shall
be accomplished during the appropriate scason as scheduled by the Super=
intendentl"

be Any unusual settlement, sloughing or caving shall be
corrected To restorc the original dike grades. No major repair work shall
be made without prior approval of the Division Engincer.

o, The grassed slopes shall be cut regularly to promote good
turfe The grass shomld be cut back tn about Ly inches when it reaches a
height of about 8 inches.

ds Resceding operations, when required, should be started at
the earliest practicable date in the springe Areas to be seeded shall
first be dresscd to grade and all washes filled, The surface shall then
be raked or harrowed parallel to the contour of the dike to a depth of
%/ly of an inch. After sceding the surface shall be lightly raked and
rolled. The propcr seed mixture and amounts of lime and fertilizer shall
be established by consulting the University of New Hempshire or a rocognized
agronomist.



L;~03.+ Operation. - as The regulations preseribed by the Secretary
of War under Paragraph 208,10 (b) (2) give rules for the operation of
levecss These rules apply to earth dikes and are gunted here to avoid
cross reference to the regulations.

"oveos = (2) Operatione During flond periods the levee
shall be patrallcd continucusly to locate possible sand boils or unusual
wetness of the lendward slope and t» be certain that:

(1) There are no indications of slides or sloughs
developings

"(ii) Wave wash or scouring action is nnt occurrings

"(i1i) ¥o low reaches of levec exist which may be
overtopped;

"(iv) No other eonditions exist which might endanger
the structurc,

U"Appropriate advance measures will be taken to insure the
availability of adequate lebor and materials to meet all contingenciess
Immediate steps will be taken to enntrol any condition which endangers
the levee and t» repair the damaged section,”

be The dike system will be opcrated under flond enrnditions
ranging from o moderate spring freshet to a majrr flond. As there is
neo time to make extensive preparations, prompt acticn upon receipt of
flood warning is of the utmost importance.

(1) Patrolmen shall be assigned %o inspect the dikess On
each inspection trip the dike shall be exomined for evidence of seepage
or wetness on the landside slope, boils on the landside of the dike,
wave wash or scouring on the riverside slope, and indications of slides
or sloughs on both slopese

(2) Trespass on the dike shall be prohibited.

(3) Plans shall be available for bringing in material
by truckse Onc-way traffic on the top of the dike is advisables Two-
way traffic is permissible in case of necessity and the trucks may be
driven down the landside slope of the dike after loading,

(4) Patrolling of the dike will commence on receipt of
flood warnings After a river stage of 28 on the staff gage on the Taylor
Falls Bridge (El 1152 mesels) is reached a thorough examimntion shall
be made at intervals of not more than L} hourse As the water rises the



i - de At major flood stages
interval between examinetions shall be shorteneds N
the dikes shall be examined at hourly intervals and speqlal watchmen

shall be assigned at oritical pointse

(5) When the river stage approaches 31,7 (Ele 119.0) the
railroad openings at Stations O + 00 and 38,60 shall be sgndbagg?d to
Els 122.0. The sandbag barricades will require constant inspection to
detect 1éakage or possibility of failure. ,

li=Olys Emergency Revair Methods. - a. Scours. -‘Ca?eful watch_shall
be maintained over stretohes of the dike wheTe scouring is likelg.io
occur, such as slopes not protected by ri?rap an? angles in ?he 41 eb orved
alignment subject to strong currents If indication of scour1n§ z; o so v s
soundings. should be taken to observe the amount and progress o . :lsc ure
The use of sandbags or dumped rock will generally prove a pract;ca. e R
means of preventing further scour, Open ends of sandbags must be sewe
or tied after filling with the earth.

b, Wave Wash, = Dikes may be subjected to Wave wa§h on broad
reaches of water even though the direct action of high w%nd is 1§€eded
by natural barriers such as treess Well sodded 510pe§ w11} usually ou
withstand waves from a storm of about an hour's duratl?n w1thouthserionzs
demages An attack over e longer period may hecoms serious a:d Z :fs T
should be protected by sacking or equivalent protections Ex enabr
washes can be observed by wading along the attacke? slope. Sgn a%snded
shall be placed in the eroded area and the protection shoyld e exte dod
well above the action of the wavess Sandbags used for th1§ purpoz?eg q
only about one-half cubic foot of material a?d shall be s?wed zr ; h;
The aim is to obtain a maximum of coverage with only sufficient weigl

k in place : (
to hold the il S progress or scepage up the back slope and the

ocmount of material that is being carried by the water, If the seep velocity
becomes great enough to cause, or probably cause, erosion or sloughing of
the slope, a sandbeg covering shell be placod on the sceping aren, beginning
well out from the toe and progressing up the slopes The covering shall
extend several feet beyond the saturated eress If the material is obtaine
able, the affected area shall be covercd with brush, straw or similar
permeable material to a depth of two or four inches before plecing the
sandbag cover. This will permit the Seep witer to get eway while serving

as a filtor to prevent loss of carth from the dikcs After the covering

is placod, close observation shall be meintained snd additional loyers of
sandbags placed on the previous one until the vilocity of the seepage is
reduced to a point at which the cmount of material carriecd is negligible,

e» Raising existing earth dikes. - In an emergency, time and
other conditions permitting, the grade of a dike cen be safely raised
at least three feet. The method most commonly used for this purpose is
outlined in the following paragrephs and illustrated by exhibits attached.

sy

TR e T TR
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(1) Sendbag toppings - The sack ordinarily used for
topping an earth dike is & grain or feed sack which holds 100 pounds of
grain. Smaller secks may be used if feed sacks are not available, Grain
sacks, filled with about one cubic foot of earth, weighing about 100
pounds, will provide a unit about 6 inches high, one foot wide and two
feet in length.

(a) The sacks may be filled at the source of mabterial
and havled to the dike or filled from stockpile or borrow ereas at the
dike, conditions determining the method employed. The same is true of
£illing; i+ e+, power or hend methods.

(b) The open end of the sacks shall always face up-
stream or toward the riverside of the dike snd need not be sewed or tied.
When the sack faces the river the loose end shall be folded under and
when facing upstreom the loose end coverecd by the succeeding sacks

(¢) The front line of sandbags in the first layer shall
be laid parallel to the dike center line ond remaining bags at right angles
to the center line. The sondbags in the second layer are all laid at
right angles to the center line, the third row similer to the first and
etcse; as shown on Plate I, Appendix "D", All sacks shall be lapped about
1/3 each way and well mauled or tremped into pleces The sacks shall be
filled to 2/3 their capacity when flattened out to facilitate proper
placing and prevent bursting the sack when meuled or tromped into places

(d) Plate I, Appendix "D", illustrates the progressive
method of increasing the dike height and gives asn approximation of the
number of sacks required for dikes of various heightsa.

(e) & crew of 50 mon should fill, cerry and placo
approximately 150C sacks per 8~hour dey, all hend lsbor, when the source
of material is within 150 feet of the point of plecement. Production
will depend on conditions at the site.

- 13 -



SECTION V
FLOOD WALLS

5=01. Description. = a, A flood wall consisting of a reinforced
concrete scetion on steel shoet piling extends from Stotion 5 + 39.42
to Station 7 + 43.42 as shown on Plate VII, Appendix "D",

b. Flood walls on the northerly and southerly edges of Bridge
Street, as shown on Plate VIII, Appendix "D", are reinforced concrete,
centilever type walls.

5-02. Maintenance. - n, The following quotations from the regulations
govern the maintenance of flood walls.

"Periodic inspections shall be made by the Superintendent to
be certain theat:

(1) Yo seepnge, saturcted areas, or sond boils cre
oceurring;

(2) Yo undue settlement has occurred which affects the
stability of the wall or its weter tightness;

(3) No trees exist, the roots of which might extend under
the wall and offer accelerated seepage paths;

(4) The concrete has not undergone cracking, chipping,
or breaking to an extent which might affect the stability of the well or
its water tightness;

(8) There sre no encrocchments upon the rightw-ofwway
which might endanger the structure or hinder its functioning in time of
floods

(6) Care is being exercised to prevent accumulation of
trash and debris sdjocent to walls, ond to insure that no fires are being
built near them;

(7) Yo benk caving conditions exist riverward of the wall
which might endanger its stebility;

(8) Toe drainege systems and pressure relief wells are in
good working condition, and that such fecilities are not becoming cloggede

Such inspections shall be made immediately prior to the
beginning of the flood season, immedictely following each mojor high water

- 14 -



period, and otherwise ot intervels not exceeding 90 days., Measures to
eliminate encroachments and effect repairs found necessary by such
inspections shall be undertcken immediately. All repsirs shall be accome
plished by methods acceptable in standard engineering practice."

be The expansion joint meterial serves to protect the copper
water stop agoinst damcge. When the expension joint meterial heas deterie
orated to the point where it no longer serves its purpose the lcose
material should be clesned out, ond the joint poured full with asphalt,
Care shall be exercised to protect the copper water stop.

503, Operntion. = g« The following quotations from the regulations
govern the operation of wallse

"Continuous potrol of the wall shall be maintained during
flood periods to locate possible leckege at monolith joints or seepage
underneath the wall. Flosting ploant or boats will not be allowed to lie
against or tie up to the wall, Should it become necesscry during a flood
emergency to pass onchor cables over the wall, adequate mecasures shall
be tazen to protect the concrete snd construction joints. Immedicte
steps shall be token to correct sny condition which endangers the
stability of the wall."

be The recommendations mede in peragraph 4-03 b for dikes
apply equally as well for the operctions of the wallse

5-04. ZEmergency Repcir Methods, — ne Sand boils. — See Section IV,
Paragroph 4-04 ¢ for a description cnd treatment of sand boils,

be Monolith joints, « If vertical monolith joints have
appreciable leokage, they crn be controlled by dumping cinders, sand,
or other such moterial on the riverside of the wull so the dumped material
will be cerried into the joint by the water thus plugging the leal.

¢« Raising grode of wolls ~ In the event there is danger of
the walls being overtopped by the flood, they cen be raised safely to
three feet sbove their present grede., This coan be best accomplished by
erecting wooden extensions such as shown on Plate V of Appendix "D".

(1) Notice of & flood thet would overtop the walls will
not allow sufficient time to construct cnd install the wooden exbensions
unless detailed plens regarding availability of personnel and materials
are made in advancees



5

be Pumping Stotions ~ The pumping‘stqtion is of reinforced
concrete substructure and brick superstructure, It houses two electrieally
driven 30=inch propeller pumps and one electrically driven 12-inch volute
pumpe. The station is located behind the dike at Ecst Hollis Street and
discharges through a conduit into the lMerrimock River., An emergency overe-
flow basin as shown on Plate X is provided to store sewsge ond drainage
in the event that pumps should fcil to start or function properly cnd in
the event ‘the inflow exceeds the pumping ccpooity.

¢+ Pumping Station Equipment. = (1) Blectricals ~ A 4160/2400
volt, 3 phase, 4 wire, overheod service is brought to the trensformer
substation by the Public Service Company of New Hompshire,

In the transformer substation there are three 75 KVA, 2400/480 volt,
single phasc transformers, Y-delta connected, supplying thrse phase powor
to the three pump motors. There is also located on the stecl frome
structure of the stetion o 3 KVA 2400/@40/120 volt, single phose tronsw
former supplying power for lighting ecnd miscelloneous small power unitse
In order to avoid continuous loss of cnergy due to transformer no load
losses, tho 225 KVA bank should be normnlly disconnccted on the power
side and energized only for btest runs and for actunl usc. The 3 KVA
lighting trensformer should be energized at all times.

Located within the pumping station is o two section, decd front
cir eireuit brocker switchboard for the protection of the feeders cnd the
control of the three pump motors. A voltmeter is provided on the board
to check phase voltages and on emmeter is provided in ecch motor fecder
to indicate the load on each pump motor ot nll times.



(2) Sluice Gatess - Two hand~operated 54" x SL" seating
pressure sluice gates are installed within the pumping station - one
closes the outlet of the gravity conduit at the rear wall of the pumping
station, and the other closes the inlet to the wet sump for the %0-inch
pumps as shown on Plate XI.

(3) Overflow Gate. = A 316" x L'=3" overflow gate with
the invert set at Elevation 105.,5 is provided for emergeney diversion
of flow to the emergenoy overflow basin, shown on Plates X and XI.

(L) Flap Valves. ~ The twe 30=-inch propeller pumps and
the 12-inch volute pump are provided with flap valves on the discharge
to facilitate starting of the pumps and prevent backflow, A 10=inch
pipe and flap valve is provided between the inlet chamber and the over=
flow chamber for drainage of the emergency overflow basin at stages
below Elevation 105.5 to vrevent water backing up into overflow basin
during high watere

(5) 30-inch Propeller Pumpss = The two 30-inch, single
stage propeller pumps are driven by two 150 HePs electric motors and
have a capacity of 25,000 gepems against a total head of 19 feets Plate
XII shows the 30" pump characteristic curves and Plate XIII shows the
150 HaP. motor performance curvess

(6) 12-inch Volute Pumpe. = The 12-inch volute pump is
driven by a 35 HoP. motor, and has a capacity of [,500 gepems against
a total head of 19 feet. Plate XIV shows the 12" pump characteristio
curves and Plate XV shows the 30 HoPe motor performance curves.

(7) Trash Racks. =~ Vertical and horizontal type trash
racks are located in the inlet chamber, as shown on Plate XI, to screen
out any large objects that might clog or damage the pumpse

(8) Heating Systems =~ A gas fired unit heater is in-
stalled in the pumping station to eliminate the necessity of draining
the water system during the winter months and !~ nrevent the severe
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(3)

(L)

(6)

(1

(8)

(9)

6~02. Maintenance, = a.

%0-inch Pump Motorss (2 installed)

General Electric Company

TriClad Induction Motor -~ Model 5K-6335KEl
Type K ~= Code F -~ Frame 6335P

L0 Volts == 3 phase == 60 cycle

700 RPM ~- 150 HP -~ 19C Amps. Full Load

12~inch Veolubte Pump:
Morris Machine Works
Non=clog Type == L25 RFM == 30 HP

12=~inch Pump Motor:

Genoral Electric Company

TriClad Induction Motor ~- Model S5K-632LED1
Type K == Code B == Frame 632LF

L0 Volts =~ 3 phase -- 60 cyele

125 RPM ~~ 30 HP -- 50 Ampss Full Load

Slulce Gates: (2 instelled)
Chapman Valve Manufacturing Company
Size = 54 inch x 54 ineh

Type - Seatling Pressure

Hand operated floorstand

Cranes
Milwaukee Crane Company
3 Ton Army Type Hoist

Switohboards
General Electric Company

Gas PFired Hoater:s
Clow Unit Heater
Size 85 == 6800 3TU Output

Sump Ventilator:
I1G Elcctrie Ventilating Company
Model P == No, 337L == 1750 REM

115 Volt = Single phasc = 60 eyele = 1/3 HP Métor

govern the maintensnce and operation of flood contrel works s

"pumping plants shall be inspected by the Superintendent at
intervals not to exceed 30 days during flood season, and 90 days during
off-flood seasons to insyre that all equipment is in order for instant
uses At regular intervals, proper measures shall be taken to provide
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The following is quoted from Paragraph
208,10 (f) (T) of the regulations preseribed by the Secrefary of War to



for cleaning plant, buildings, and equipment, repainting as necessary,
and lubricating all machinery. Adequate supplies of lubricants for all
types of machines, ==w===-- and flash lights or lanterns for emergency
lighting shall be kept on hand et all timos, =——=w- -~ All equipment,
including switeh gear, transformers, motors, pumps, valves, and gates
shall be trinl operated and checked at least once every 90 dayss Megger
tests of all insulation shall be made whenevur wiring has been subjected
to undue dampness and otherwise at intervals not to execsed one ycare. A
reeord shall be kept showing the results of such tests. Wiring disclosed
to be in unsatisfoetory condition by such tests shall be brought to a
satisfactory condition or shall be promptly replaceds ==w=mw==--= only
skilled electricians and mechanics shall be omployed on tests and repairse
—mmmmewe Any equipment removed from the station for repair or replacement
shall be returned or replaced as soon as practicable, and shall be trial
operated after reinstallatione Repairs requiring removal of equipment
from the plent shall be mnde during off-flood seasons insofar as prac=-
ticables"

be General. ~ Proper maintenance of the pumping station
requires perinulc Operation of all equipment ot frequent intervals to
keep equipment in good working order and all parts well lubricated and
free from corrosiony It is recommended that whenever river conditions
permit running the pump by recirculating the water, ecch pump be run
for approximately six hourse. This will vemmit the motors to get thoroughly
warmed up and will help uncover any defects in the pumping equipments

The gas fired unit heater in the pumping station should be left on
in fall, winter and spring months with the thermostat set at 55” F and
this temperature maintained in order to proteect the equipment and insulation
of the motors from severe moisture oonditions due to condensation during
these monthse

¢s Pumpss = (1) Briefly energize the motor on each pump onece
every two Weeks by ¢losing the sirouit breakey for about 5§ secondse This
will allow the motor and pumps to come up to spced and spread a film of
nil over all bearingse DO NOT ALLOW PUMP TO RUN WITHOUT WATER FOR MORE
THAN 15 SECONDS AS THE PUNP WILL BE OBRIOUSLY DAVAGED.

(2) 1Inspect the impeller of ecach pump after it has been
used for pumping and remove any debris that is lodged on or around the
impeller,

(3) Lubricate all grease fittings with pressure grease

gun every three months. The use of Keystone Velox No. 3 is recommended
by some pump manufacturerse
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de Motors, = (1) Use SAE~R0 bearing oil in the bearings of
the motrrsa

c
(2) Drain bearings, flush with kerosene and refill once o ©

sy
W \&g
cotor & e

&
..f.ﬁ‘:““

cach yeare J
/M‘an

e s k’z“\'\{ﬂ\‘“c\ W

es Electricole = Plates XVI and are curves on sexﬁ;f/’ ﬁﬁﬁvwwxjﬁh

logarithmic graph paper showing the insulatjfn resistance vepsus témpera- S

at time of manufacture for the stator/windings of the “FS@=eand:

S 2t D e S i mekimdn, Moasure the insulation resistonce of the

motor windings overy six months and plot results as follows for each

notors w\nAWQP
Plot the measured value of the insulation resistence and the t36;;r3~

ture at which it was measured on the plate for the respactive motorand

draw a line through the plotted point parallel to the line on the platee

Read the insulation rosistance value at point where the new line crosses

the vertical line representing 60° C and plot this resistance value against

time on Plete XVIIIe This resistance obteined for each test and plotted

on Plate XVIII will show any deterioration of the insulatione Whoen any

appreciable downward trend is nbsérved in these insulation resistance

values, an investigation should be made to determine the couse and

corroctive action taken. This will uncover the defects prinr to actusl

breckdowne

x I 3 &

pias 5 in %

6~03% 4 Ogefatiggo - ao Paragraph 208,18 (£) (2) of the rogulations
prescribed by the Seoretary of War to govern the maintenance and nperation
of flood control works is quoted below:

"Competent operators shall be on duty at pumping plants whenever it
appears thet necessity for pump operation is imainents The operator shall
thoroughly inspect, trial operate, and place in readiness all plant equip-
mente The onerator shall be familiar with the equipment manufacturer's
instructions and drawings and with the 'Overnting Instructions! for each
stations The equipment shall be operated in accordance with the above=
mentioned 'Operating Instructlons! and care shall be exercised that
proper lubrication is being supplied all cquipmont, and that no overheating,
undue vibretion, or noise is occurringe Immediately upen final recession
of flood waters, the pumping station shall be theroughly clenned, pump
house sumps flushed, and equipment thoroughly inspected, ciled and greaseds
A record or log nf pumping plant operation shall be kept for each station,
a copy of which shall be furnished the Division Engineer fellowing each
flood."

be Procedure for operating pumping steticn equipment. =

(1) When the need for pumping appears imminent

(a) Check all il cups and grease fittings on the
pumps and motorse
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(b) Close the threo fused disconnect switches on
the primary of the transformer bank in the rear of the oumping stations
Use the long wond pole which is furnished for this purposes

(e) Check voltage on the switchbrard by turning the
voltumeter switeh tn each of the three positinns and reading the voltage
on each phases The voltage ~n ench phase should road between 400 and 480
vnltss If voltage is under LOO volts contact the power coupanye

(d) Check cover plates in floor of pumping station
over sewer outlet to make sure it is tightly bolted downe

(e} Vhen liquid level indicator shows water elevation
of 105,0, close slulce gate in outlet of sewer conduit and operate 12"
volute pump,

(2) Operation of 12" volute pump. - (a) Open 14" gate valve
in the pump suction and the 12" gate valve in the pump discharge.

(b) Open the 3/L," gate valve located on top of the
volute casings Allow all the air to bleed out of the pumps When water
starts to flow out this valve, close valve,

(¢) Start pump by closing the circuit breaker on the
switchboard feeding the pumps

(d) Operate pump as required to maintein water level
between elevation 102.0 and 106.0. Bleed air from pump casing every hour
(see (2)(b) above)s Inspect and clean trash racks as necessary for
efficient operation.

Do not operate 12" volute pump for more than 15 seconds without water
in it as the wearing rings of the pump aré constructed with close tolerances
and depend on water for lubrication and cooling,

(¢) To stop pump, press "STOP" button in circuit
breaker panel,

(£) When the inflow to the station exceeds the
capacity of the volute pump, operate one, and if necessary both of the
propeller pumps. The propeller pump, or pumps, may be operated in
combination with the volute pump or alone, as required, to best suit
pumping capacity to rate of inflow,

(3) Operation of 30" propeller pumpse. = (2) Open sluice
gate on intake to wet sump for 30" propeller pumpse
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(b) Remove pipe cap from oil £ill pipe located near
the automatic lubricator on the pump base and pour about one~half pint
of oil into the pipe to assure adequate lubrication of the pump bearings
at the time of starting, This operation may be omitted if pump has been
used within two or three weeks.

(o) Start pump by closing circuit breaker on the
switchboard feeding the pump.

(d) Operate the 30" propeller pumps as required to
maintain the water level between elevation 102,0 and 10640s

(e) To stop pump press "STOP" button in circuit
breaker pancls

(L) If the availeble pumping capacity is not sufficient
to take care of the inflow, the emergercy overflow basin shall be uti-
lized when the water elevation in the wet sump exceeds elevation 10640
To utilize this storage basin, pull pin in top of hinged steel gate which
closes weir located in the sower entrance conduit just in front of the
station.

It is of utmost impnrtance that this basin be kept normally empty
and utilized only when available pumping capacity will not meintain the
water level below elevation 10640,

(5) When river stage drops to a reading of 15.0 (El¢
10242 moesele) on the stoff gags on the abutment of the Taylor Falls
bridge:
(2) Stop all pumps.

(b) Open sluice gate in outlet of sewer conduit.

(¢) Close gate valves on 12" volute pump when water
olevation in sewer drops below suction intake to pump.

(d) Wash out wet sump with hose and close sluice
gate on inlet to wet sump when water elevation in sewer drops below
floor of wet sump.



SECTION VII

DRAINAGE STRUCTURES

7-01s Description. = a« The pumping station discharge conduit
is located a% East Hollis Street as shown on Plates VITI, X, and XI
and described in Section VI,

boe A 2li~inch diameter pipe discharges industrial waste from
the Johns-Manville Compeny plant to the Nashua River, as shown on Plate
ViI. There is no gate on the outlet but the inlet is above design
flood grades

¢e An 8-inch pipe discharges surfacc draimage to the Nashua
River as shown on Plate VII. A flap valve is provided at the outlet
end to prevent flood water backing into the protected areae

de A coteh basin in the Boston and Maine Re Re Yord at
Station 38 + 00 conducts drainage into the protected areas A 10" valve
is provided at the dike to prevent backup of waters

7-02. Meintenonces - 2e The following guotations from the regu-
lations govern the meintenance of drainage structures:

_ "Adequate measures shall be teken to insure that inlet and
outlet channels are kept open and that trash, drift, or debris is not
allowed to accumulate near drainnge structures. Flap gates and manually
rperated gates and valves on drainage structures shall be examined, oiled
and trial operated at least once every 90 dayse Where drainage structures
are provided with stop log or other emergency closures, the condition of
the equipment and its housing shall be inspocted regularly and o trial
installation of the emergency closure shall be made at least once every
years Poriodic inspections shall be mede by the Superintendent to be
certain that:

"(1) Pipes, pates, operating mechanism, riprap and
headwalls are in good condition;

"(2) Inlet and outlet channels are open;
"(3) Care is being exercised to prevent the accumulation
of trash and debris near the structures and to insure that no fires are

being built near bituminous coated pipes;

"(L) Erosion which might endanger water-tightness or
stability is not oceuring adjacent to structures.”
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Imnediate steps will be taken to revair damage, replace missing or
broken parts, or remedy adverse conditions disclosed by such inspectionse
The pressure cover on Manhole "H" of the 2L" pressure conduit shall be
securely bolted at all times.

7-C(3s Operation, - The following quotations from the regulations
govern the operation of drainage structuresy

"Whenever high water conditions impend, all gates will be
inspected a short time before water resches the invert of the pipe and
any object which might prevent closure of the gpte shall be removed.
Automatic gates shall be closely observed until it has been ascertained
that they are securely closed. Manually operated gates and valves shall
be closed as necessary to nrevent inflow of flood watere All drainage
structures in levees shall bs inspected frequently during floods to
ascertain whether ssepage is taking place along the lines of their
contact with the embankment. Immediate steps shall be taken to corrcct
any adverse conditions,"
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SECTION VIII

DRAWINGS

oo —————

8-01, Drawings. = A set of drawings and specifications for the
dike and pumping station has been delivered to the City of Nashua, The
project was formally turned over to the City on August 29, 1949 and was
accepted August 30, 1949,
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter II—Corps of Engineers, War
Department

PART 208—FL0OD CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF FLOOD
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Congress approved June 22,
1936, as amended and supplemented (49
Stat. 1571; 50 Stat. 877; and 55 Stat.
638; 33 U. S. C- 701c; 701c-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of flood control works:

§ 208.10 Local fiood protection works;
maintenance and operation of structures
and facilities—(a) General. (1) The
structures and facilities constructed by
the United States for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits.

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will maintain and operate flood ccn-
trol works in accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shall appoint a per-
manent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the efficient
operation and maintenance of all of the
structures snd facilitfes during flood
periods and for continuous inspection
and maintenance of the project works
during perfods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a flood emergency shall
be kept on hand at all times.

(4) No encroachment or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(5) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or fleodways, nor
shall any excavation or construction be
permitted within the limits of the proj-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such improvement, excavation, construc-
tion, or alteration will not adversely af-
fect the functioning of the protective
facilities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and jn»
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showing
such improvements or alterations as

nally constructed shall be furnished the
District Engineer after completion of the
work.

(8) It shall be the duty of the super-
intendent to submit a semiannual report
to the District, Engineer covering inspec-
tion, maintenance, and operation of the
protective works.

(7)) The District Engineer or his au-
thorized representatives shall have ac-
cess at all tiges to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the Distriet Engineer deems nec-
essary shall be promptly taken or made.

(89 Appropriate measures shall be
taken by local authorities to insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent’s organization during flood periods.

(10) The War Department will furnish
local interests with an Operation and
Maintenance Manual for each completed
project, or separate useful part thereof,
to assist them in carrying out their ob-
ligations under these regulations.

(b) Levees—(1) Maintenance. The
Superintendent shall provide at all times
such maintenance as may be required to
insure serviceability of the structures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
that the above maintenance measures
are being effectively carried out and,
further, to be certain that:

(1) No unusual settlement, sloughing,
or material loss of grade or levee cross
section has taken place;

(1i) No caving has occurred on either
the land side or the river side of the levee
which might affect the stability of the
levee section;

(iii) No seepage, saturated areas, or
sand boils are occurring;

(iv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facuities are not
becoming clogged;

(v) Drains through the levees and
gates on said draf¥s are in good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action is being taken; such
a8 burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

(viil) Access roads te and on the levee
are being properly mintained;

(ix) Cattle guards and gates are in
good condition;

(x) Crown of levee is shaped so as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(x1) There is no unauthorized grazing
or vehicular traffic on the levees;

(xii) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
in times of emergency.

Such inspections shall bhe made im-
mediately prior to the beginning of the
flood season; immediately following each
major high water period, and otherwise
at intervals not exceeding 90 days, and
such intermediate times as may be neces-
sary to insure the best possible care of

the levee. Immediate steps will be taken
to correct dangerous conditions disclosedi
by such inspections. Regular mainte-
nance repair measures shall be accom-
plished during the appropriate season
as scheduled by the S8uperintendent.

2) Operation. During flood periods
the levee shall be patrolled continuously
to locate possible sand boils or unusual
wetness of the landward slope and to be
certain that:

(i) There are no indications of slides
or sloughs developing;

(il) Wave wash or scouring action is
not ccecurring; . ’

(iii) No low reaches of levee exist
which may be overtopped;

(iv) No other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the avallability of ade-
quate labor and materials to meet all
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section.

(¢) Flood walls.—(1) Maintenance.
Periodic inspections shall be made by the
Superintendent to be certain that:

(i) No seepage, saturated areas, or
sand bolls are occurring;

(i) No undue settlement has occurred
which affects the stability of the wall or
its water tightness;

(#1i) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepage paths;

(v) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of flpod;

(vi) Care is being exercised to pre-
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being built near them;

(vii) No bank caving conditions exist
riverward of the wall which might en-
danger its stability;

(vill) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facilitiex are not
becoming clogged.

Such inspections shall be made imme-
diately prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures to eliminate encroachments and ef-
fect repairs found necessary by such in-
spections shall be undertaken immedi-
ately. All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operation. Continuous patrol of
the wall shall be maintained during ficod
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to lie against or tie up to the
wall. 8hould it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall,

(d) Drainage structures—(1) Maini.-
nance. Adequate measures shall be taken
to insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neax
drainage structures. Flap gates and
manually operated gates and valves on
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drainage structures shall be examined,
oiled, and trial operated at least once
every 90 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year. Periodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

(i1) Inlet and outlet channels are open;

(iii) Care is being exercised to prevent
the accumulation of ,tra¥h and debris
near the structures and that no fires are
being built near bituminous coated pipes;

(iv) Erosion is not occurring adjacent
to the structure which might endanger
its water tightness or stability.

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections.

(2) Operation. Whenever high water
conditions impend, all gates will be in-
spected a short time before water reaches
the invert of thé pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water. All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking place along the lines of
their contact with the embankment.
Tmmediate steps shall be taken to cor-
rect any adverse condition.

(e) Closure structures—(1) Mainte~
nance. Closure structures for traffic
openings shall be inspected by the'super-
intendent every 80 days to be certain
that:

(l) No parts are missing;

(i) Metal parts are adequately cov-
ered with paint;

(iti) All movable parts are in satis~
factory working order,

(iv) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials will
be readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, alternating the struc-
tures chosen so that each gate will be
erected at least once in each 3-year pe-
riod. Trial erection of all closure struc-
tures shall be made whenever a change is
made in key operating personnel. Where
railroad operation makes trial erection of
a closure structure infeasible, rigorous
inspection and drill bf operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. Erection of each mov-
able closure shall be started in sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
crew to complete its erection will be given

in the Operation and Maintenance Man-
ual whigh will be furnished local interests
upon completion of the project. Closure
structures will be inspected frequently
during flood periods to ascertain that no
undue leakage is occurring and that
drains provided to care for ordinary leak-
age are functioning properly. Bcats or
floating plant shall not bie allowed to tie
ip to closure structures or to discharge
passengers or cargo over them.

(f) Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 90 days during off-flood seasons to
insure that all equipment is in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and fiash lights or lanterns for emergency
lighting shall be kept on hand at all
times. Telephone service shall be main-
tained at pumping plants. Al equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days. Megger tests
of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests. Wir-
ing disclosed to be in an unsatistactory
condition by such tests shall be brought
to & satisfactory condition or shall be
promptly replaced Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
their serviceability in times of emer-
gency. Only skilled electricians and me~
chanics shall be employed on tests and
repaits. Operating personnel for the
plant shall be present during tests. Any
equipment removed from the station for
repeir or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after reingtal-
lation. Repairs requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticable.

(2) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the
“Operaiing Instructions” for each sta-
tien. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and ¢are shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise is
occurring. Immediately upon final re-
cession of fiood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each fiood.

(8) Channels and floodways — (1)
Maintenance. Periodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certain that:

(1) The channel or floodway is clear of
debris, weeds, and wild growth;

(ii) The channel or floodway is not
being restricted by the depositing of
waste materials, building of unauthor-
ized structures or other encroachments;

(jil) The capacity of the channel or
floodway is not being reduced by the
formation of shoals;

(iv) Banks are not being damaged by
rain or wave wash, and that no slough-
img of banks has occurred;

{v) Riprap sections and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

Such inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes, The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dams, and related structures as may be

necessary.

(2) Operation. Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-
tacked by the current or by wave wash,
Appropriate measures shall be taken to
preven; the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period. As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures
repaired.

(h)  Miscellaneous facilities — (1)
Mainitenance. Miscellaneous structures
and facilities constructed as a part of
the protective works and other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works, shall be periodically
inspected by the Superintendent and ap-
propriate maintenance measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interior run-off during flood
periods shall not be allowed to become
filled with silt, debris, or dumped ma-
terial. The Superintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for temporary raising dur-
ing floods of bridges which restrict chan-
nel capacities during high flows.

(2) Onperation. Miscellaneous facili~
ties shall be operated to prevent or re-
duce flooding during periods of high
water. Those facilities constructed as
& part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor, (49
Stat. 1571, 50 Stat. 877; and 55 Stat. 638;

33 U.S.C. 701c; 701c-1) (Regs. 9 August
1944, CE: SPEWF)
[sEAL] J. A. Urio,
Major Genera:,

The Adjutant General.

[F. R. Doc. 4a-12285; Filed, August 16, 1944;
9:44¢ a.m.}
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RESOLUTION

PERTAINING TC A PROPOSED FLOOD CONTROL PROJECT IN THE

CITY OF NASHUA BY THE UNITED STATES GOVERNMENT UNDER

THE DIRECTION OF THE SECRETARY OF WAR AND SUPERVISION
OF THE CHIEF OF ENGINEERS.

CITY OF NASHUA

In the Year of Our Lord One Thousand Nine Hundred and forty~-
fbux_‘,

RESOLVED, By the Board of Aldermen of the City
of Nashua

Whereas, under the authority of Flood Control Act of 1938, approved
by the President on June 28, 1938, which provides in part that "in addition
to the construction of a system of flood cnntrol reservoirs, related flood
control works which may be found justificd by the Chicf of Enginecrs", funds
havo been allotted by the Federal Govermment for the preparation of defi-
nite project plans for flnod protection in the City of Nashua, State of
New Hompshires

Whereas, Section 3 of the Flood Control Act approved June 22, 1936,
provides that "no money ~-= shall be expended on the construction of any
project until -~~ respoensible local agencies have given assurances
satisfactory to the Secretary of War that they will, (a) provide without
cost to tho United States all lands, easements, and rights—of-way
necessary for the construction of the project, === (b) hold and save the
United States free from damages due “to the construetinn works, (¢) meintain
and operate all the works after completion in accordance with regulations
prescribed by the Sceretary of Wars—--"g

Whereas, the propnsed improvements ot Nashua, New Hampshire, will be
prosecuted undor the direction of the Secretary of War and supervision
of the Chief of Enginsers, and '

Whereas, the plans for the proposed imorovements will be for the
benefit prineipally of the inhabitants of Noshua, New Hompshire,

NOW, THEREFORE, BE IT RESOLVED, that upon approvel of thé Chief of
Engincers of the definite project plans and the allotment of funds for
the proposed works nf improvement, the City of Nashua will, (2) furnish
without cost to the United States nll lands, easements, and rights~of-way
necessary for said workse The lands, oasements, and rights-of-way which
said City of Nashua shall furnish shell include thosec nceded for the
sites nf gtructures, for spnril disposal areas, -for access roads, and all



other rights in, upon, through or over private property which are needed
by the United States in connection with the work of lmprovewents Maps
showing the lands, easements, or rights-of-way nceded for the aforesaid
work will be obtained by the City of Neshua from the United Statese
Detailed property surveys and title secrches necessary to acquire the

land or interests therein will be porformed by the City; (b) thot the
Maynr of the City of Nashun, New Hompshirc, be and hereby is authorized

to exccute, acknowlodge, and deliver, for and ~n bchelf of the City of
Nashun, t0 the United States any and 2ll instruments which mny be roquired
by the United States in order to prosceute the proposed work of improvement,
and to autherize and permit the said United States to act for and on
behalf of the City ~f Nashua, New Humpshire, under any ensements, gronts
or rights—of~way that have been obtained by or mey be hereafter obtained
by said City ~f Nashua in eonncetinon with said proposed improvoment.

Be it further resolved that the said City of Nashua, New Hampshire,
will hold and save the United Stntes, its officers and employees, free
from all claims for damnges nnd from all liabilities due to the construction
work and upon completion nf the proposed flood control works the City
of Neshua will accept the some and will maintain and operste them without
expense to the United States in accordance with regulations prescribed
by the Secretary of Wars

IN THE BOARD OF ALDERMEN

First Reading May 9, 19LL
Second Reading June 13, 194k
Passed June 13, 19l
Attest: Irenee Do Ravenelle
City Clerk
Edward R« Benoit
President
Approved Eugene Ho, Lemay
June 16, 19l Mayor

The foregoing is a true copy of the Resolution thereons

/é/'Irenee Ds Ravenells
Attest: Irenee D Ravenelle,
City Clerk.

Neshua, Neo Hs June 16, 194k
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STANDARD HIGHWATER MAINTENANCE METHODS
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SACK DIKE OR TOPPING
STANDARD HIGH WATER
MAINTENANGCE INSTRUGTION

FLOOD EMERGENCY MOBILIZATION PLAN
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OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION, BOSTON, MASS.
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LUMBER AND SACK TOPPING
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

FLOOD EMERGENCY MOBILIZATION PLAN

PREPARED 8Y
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OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION, BOSTON, MASS
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Wall should be built on firm ELEVATION
foundation, with width of base

at least 1% times the height.

Be sure to place sacks on ground

clear of sand discharge.

Tie into dike if boil is near foe.

Sp/iway
N
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N
S
PLAN
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Yol 70 more moleriof /s dis- FLOOD EMERGENCY MOBILIZATION PLAN

ploced and boil runs clear: CORPS OFPSSZ:;IREEE%SBYUS ARMY
Do not Fry ro srop /ully, flow OFFICE OF THE DIVISION ENGINEER
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